Metastasis to lymph nodes in patients with hepatocellular carcinoma (HCC) is generally observed to occur in regional chains of involvement. We encountered a HCC patient who had hepatitis C virus-related liver cirrhosis and portal vein tumor thrombosis, accompanied by metastasis to only a single cervical lymph node, skipping the common intermediate routes of involvement. It is noteworthy, so as not to miss the clinical diagnosis, to remark that metastasis to the cervical lymph node is rarely observed in patients with HCC, and that the metastasis can skip to the regional lymph nodes.
Introduction
Hepatocellular carcinoma (HCC) is one of the most common cancers worldwide; in general it arises from a precursor condition including chronic hepatitis or liver cirrhosis (1) . Extrahepatic metastases of HCC are found in the lung, brain, adrenal gland, bones, lymph nodes and so on (2) (3) (4) (5) . The incidence of lymphatic metastasis of HCC is far lower than that of hematogeneous metastasis (2) (3) (4) . Lymphatic metastasis usually occurs in regional chains; the so-called "skip metastasis" to the distal nodes seems to be rare (2) (3) (4) . Here, we report an atypical case of HCC with metastasis of a cervical lymph node skipping the regional, mediastinal and supraclavicular lymph nodes.
Case Report
A 64-year-old Japanese man was referred to the Hospital of Kagawa University School of Medicine for detailed examinations of an enlarged cervical lymph node. He had a history of liver dysfunction at his health check-up 3 years prior. He had never received a blood transfusion, and did not take any medications, nor was he an alcohol abuser.
Physical examination on admission revealed no conjunctival anemia and no jaundice. He had no abnormal cardiopulmonary findings. The abdomen was soft and flat. The liver margin was palpated 3 fingerbreaths below the right costal margin. Pretibial edema was not found. No abnormal neurologic findings were observed. A left cervical lymph node was enlarged to approximately 3 cm in diameter, and felt elastic and firm on palpation, while supraclavicular, axillary and inguinal lymph nodes were not palpable.
Laboratory data on admission were as follows: his peripheral blood did not reveal thrombocytopenia (platelet:16×10 (Fig. 2a) as well as in a left cervical lymph node (Fig. 2b) , suggesting metastasis to the cervical lymph node from the liver tumors. No other accumulations to imply lymph node metastases were found in the peritoneum, mediastinum or axilla. A dynamic computed tomography (CT) scan of the abdomen revealed multiple nodules which showed washout in the right lobe of the cirrhotic liver (Fig. 3a) , accompanied by a small amount of ascites around the liver (Fig. 3b) , during the portal dominant phase. Tumor thrombosis was also observed in the right branch of the portal vein (Fig. 3b) . His tumor markers for hepatocellular carcinoma (HCC) including α-fetoprotein (AFP), AFP-L3 fraction and plasma protein induced by vitamin K absence or antagonist-II (PIVKA-II) were all elevated [AFP: 164,878 ng/mL (normal <10 ng/mL), AFP-L3 82.8% (normal <10%), PIVKA-II: 65,400 mAU/mL (normal <40 mAU/mL)]. On the basis of laboratory, radiological and pathological data, he was diagnosed with HCC accompanied by metastasis of a cervical lymph node.
He was treated with 3 courses of hepatic arterial infusion chemotherapy (HAIC) using 5-fluorouracil (5-FU) in combination with low-dose cisplatin (CDDP). However, his HCC was refractory to the chemotherapy and continued to progress. Thereafter, his hepatic reserve was severely impaired, resulting in deep jaundice and multiple ascites. He died of hepatic failure.
Autopsy
Macroscopic findings revealed that HCC occupied a large part of right lobe of the liver (Fig. 4a) . The underlying liver disease was micronodular liver cirrhosis. The enlarged cervical lymph node was 42×30 mm in size and encapsulated (Fig. 4b) . No metastases to the regional, mediastinal and axillar lymph nodes were observed. Histologically, moderately 
(a) (b)
to poorly differentiated HCC was demonstrated in the liver tumor, which was accompanied with a trabecular arrangement (Fig. 5) . The histological appearance in the cervical lymph node was almost the same as that in the liver tumor. Therefore, autopsy findings confirmed the diagnosis of HCC with metastasis to the cervical lymph node. The clinical stage of this patient corresponded to stage 4b because of distal lymph node metastasis in accordance with the TNM classification of HCC (6) .
Discussion
Previous autopsy studies have found lymph node metastasis in approximately 25% to 40% of patients with HCC (2-4). Lymphatic spread of HCC ordinarily occurs to the hepatic hilar, peripancreatic and perigastric lymph nodes (2-4). However, mediastinal (7), axillary (8), subraclavicular (9), and cervical (10) lymph nodes are unusually infiltrated. Abe and colleagues (11) revealed the relationship between the type of primary lesions and the patterns of lymph node metastasis. According to their report, primary lesions can be classified into 3 types: massive HCC with portal vein tumor thrombus (type A), multiple tumors of small nodules without capsule (type B) and encapusulated nodular type (type C). Type A and B are more extensively accompanied by lymph node metastasis than type C. It was noted that HCC patients with type A and B had underlying liver disease of liver cirrhosis. The present patient's lesions were classified as type A, and he indeed had liver cirrhosis as the underlying liver disease. On the other hand, Watanabe and colleagues (3) documented that lymph node metastasis was frequently associated with poorly differentiated HCC. The present case was also classified into moderately to poorly differentiated HCC. The prognosis of HCC patients with lymph node metastases generally tends to be poor (3, 11) .
It is of interest that the relationship between the location of HCC and the pattern of lymph node metastasis was described in a previous study (3) . In particular, cervical lymph node metastasis appeared in 4 of 35 (11.4%) HCC patients whose tumors were in the upper right lobe of the liver, but, in none of the 12 HCC patients whose tumors were in the lower right lobe. In the present case, the main tumors were largely located in the upper right lobe of the liver, in accordance with the previously documented pattern.
The hepatic lymphatic drainage system has been well established. Most lymph flow towards the hepatic hilum runs through the hepatoduodenal ligaments. On the other hand, a small amount of flow communicates with the diaphragmatic and intrathoracic lymphatic system through the bilateral triangular ligaments (12) . In the present patient, the latter pathway might have been associated with the metastasis of the cervical lymph node. It is of interest that this patient had no metastasis of regional, mediastinal and axillary lymph nodes; in other words, he had "skip" metastasis (13) . Increased lymph production is often observed in patients with HCC, because most patients with HCC have underlying chronic liver disease including chronic hepatitis or liver cirrhosis (10) . The complex bypasses of lymphatic flow due to lymphatic occlusion may account for the skip metastasis of lymph nodes. The present case had liver cirrhosis as an underlying liver disease. Moreover, his HCC was associated with portal vein tumor thrombosis. These factors may contribute to the occurrence of the skip metastasis in this case.
Surgical resection (14) and radiation (15) have been considered treatments for recurrent lymph node metastasis of HCC after partial hepatectomy if the lymph node metastasis is solitary. In this case, HAIC was selected as the treatment for HCC in accordance with consensus-based treatment algorithm for HCC proposed by the Japan Society of Hepatology (16), because our patient had advanced HCC with major portal vein tumor thrombosis. Wada and colleagues (17) reported the efficacy of HAIC using 5-FU and interferon in patients with HCC accompanied with portal vein tumor thrombus and lymph node metastasis. Unfortunately, the present patient was refractory to the chemotherapy. In summary, the metastasis of a cervical lymph node alone is rarely observed in patients with HCC. Clinicians should be aware of the possibility of skip metastasis accompanying HCC.
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